Structure-expression relationship of tumor necrosis factor receptor mutants that increase expression.
The extracellular domain of the p55 TNF receptor (TNFrED) is an important therapeutic protein for targeting tumor necrosis factor-alpha (TNF-alpha). The expression level of the TNFrED is low for bioproduction, which is presumably associated with the complication of pairing 24 cysteine residues to form correct disulfide bonds. Here we report the application of the yeast display method to study expression of TNFrED, a multimeric receptor. Randomly mutated libraries of TNFrED were screened, and two mutants were identified that express several-fold higher protein levels compared with the wild type while still retaining normal binding affinity for TNF-alpha. The substituted residues responsible for the higher protein expression in both mutants were identified as proline, and both proline residues are adjacent to cysteine residues involved in disulfide bonds. Analysis of the mutant residues revealed that the improved level of expression is due to conformational restriction of the substituted residues to that of the folded state seen in the crystal structures of TNFrED thereby forcing the neighboring cysteine residues into the correct orientation for proper disulfide bond formation.